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时，传代并分组，分为 SERPINA3K 处理组（加 SERPINA3K 组）和不处理组（对
照组）。采用 CCK8 法来检测胬肉原代细胞的增殖情况；采用划痕实验来检测胬
肉原代细胞的迁移情况；采用实时荧光定量逆转录-聚合酶链式反应（quantitative 
Real-time RT-PCR）、蛋白质免疫印迹（ Western Blot）和免疫荧光染色 
(immunofluorescent staining) 等实验方法, 检测与氧化应激相关的因子如 NOX4、
SOD2、NRF2、NQO1、catalase 和 GSTP 的变化情况以及 Wnt 信号通路相关因
子的基因表达水平以及蛋白水平如 n-p-β-catenin、β-catenin、LRP6。 
结果  与正常结膜相比，3-NT、NOX4 在翼状胬肉中表达量显著下降，提示胬肉
处于氧化应激状态。用组织块培养方法成功培养出胬肉上皮细胞和胬肉成纤维细




质（ROS）生成相关因子 NOX4 的水平和与 Wnt 信号通路相关因子 n-p-β-catenin、
β-catenin、LRP6 的水平，而使抗氧化因子 SOD2、NRF2 和 NQO1 水平升高。
SERPINA3K 也使胬肉成纤维细胞中 NOX4、β-catenin 水平下降，而抗氧化因子
SOD2、NRF2、catalase 和 GSTP 水平明显升高，而与 Wnt 信号通路相关因子
n-p-β-catenin、LRP6 的表达水平不稳定。 
结论  SERPINA3K 显著抑制胬肉原代细胞的增殖和迁移能力。SERPINA3K 对
胬肉原代细胞的作用机制可能有以下两方面：一方面 SERPINA3K 抑制胬肉原代




































































Objective:  Oxidative stress is a main pathogenesis of pterygium. Meanwhile, Wnt 
signaling pathways also has close relationship with the pathogenesis of pterygium in 
previously reseach. In this study, we aimed to determine if SERPINA3K has the 
inhibitory effects on the cell proliferation and migration of primary pterygium 
epithelial cells (PECs) and pterygium fibroblast cells (PFCs) and study its underlying 
mechanism. 
Method:  The fresh pterygium tissue was removed and then cultured in the specific 
media, the PEC and PFC were successfully achieved. We used cell viability test and 
cell migration test to detect the cell proliferations and migration of PECs and 
PFCs.We also applied molecular biochemical experiments, including 
immunofluorescent staining, quantitative real-time PCR and Western Blot to 
investigate the mechanisms of SERPINA3K on the PECs and PFCs, by focusing on 
the Wnt signaling pathway such as n-p-β-catenin、β-catenin、LRP6 and ROS system 
such as NOX4、SOD2、NRF2、NQO1、catalase and GSTP.  
Results:  Compared with the normal conjunctiva, 3 - NT、NOX4 in pterygium 
expression was significantly decreased, this shows that pterygium is under the 
oxidative stress .The PEC and PFC were successfully achieved by the assay.When the 
cells grow up, then treated with SERPINA3K. By the cell viability test and cell 
migration test, we find that SERPINA3K can inhibit the cell proliferations and 
migration of PECs and PFCs. We also showed that SERPINA3K decreased the 
expression of ki67 in the pterygium epithelial cells.  Its mechanism is not completely 
the same of PECs and PFCs. SERPINA3K downregulated the key effectors of Wnt 
signaling pathway: n-p-β-catenin, β-catenin, LRP6 in PECs but just β-catenin in PFCs. 
SERPINA3K, had anti-oxidative stress activity in the PECs and PFCs. The underlying 
mechanism is via inhibiting ROS generation factor NOX4 and elevating the levels of 
















Conclusion： SERPINA3K has the inhibitory effects on the proliferation and 
migration of the pterygium primary cells. The potential mechanism is inhibiting WNT 
signaling pathway and regulating ROS system . 
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第一章 前 言 
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    流行病学研究表明，赤道附近居民的翼状胬肉发病率高，其暴露于较多的紫
外线环境中是危险因素之一。在巴贝多居民的流行病学调查表明，黑人的翼状胬

























中紫外线 B 波 280～320nm。大部分紫外线 C 在通过大气层时即被吸收，地球表
面的紫外线中紫外线 A 占 97%，紫外线 B 占 3%, 因而紫外线 A 及紫外线 B 成
为人眼组织重要的损伤因素。紫外线的生物学效应是一种光生物反应，它对细胞
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